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(54) RADIOFREQUENCY SCALPEL AND SYSTEM

(57) The present invention provides a radiofre-
quency scalpel and system. The scalpelincludes: ablade
and a handle, where the blade includes: an outer blade,
an inner blade, and a sheath. A distal end of the outer
blade and a distal end of the inner blade are sequentially
arranged from a distal end to a proximal end of the blade.
The outer blade, the inner blade and the sheath are
coaxial. The inner blade and the outer blade are config-
ured to be capable of moving relatively in an axial direc-
tion or rotating relatively around a central axis. The inner
blade includes an electrode. The electrode is connected

to aradiofrequency generation apparatus. The electrode
covers a cross-section of the distal end of the inner blade
or covers a non-radial cross-sectional groove edge of an
inner blade groove. The interior of the inner blade or an
inner channel of the inner blade is configured to be
connectable to a negative pressure apparatus. Accord-
ing to the present invention, cutting is realized by means
of the inner blade and the outer blade which cooperate
with each other, the scalpel cuts a large amount of tissue
at a time, and the amount of bleeding is small during
cutting.

FIG. 1
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Description
TECHNICAL FIELD

[0001] The present invention relates to the technical
field of medical instruments, and in particular to a radio-
frequency scalpel and system.

BACKGROUND

[0002] Existing breast biopsy or other biopsy appara-
tuses use mechanical cutting, which mainly dependsona
design structure and sharpness of ablade. The amount of
tissue cut at a time is small, requiring multiple cutting and
sampling, and a cutting process is accompanied by large
bleeding. Therefore, in the prior art, operation time is
long, and damage to a patient is great.

SUMMARY

[0003] The present invention provides a radiofre-
quency scalpel and system, to solve the problems that
the amount of tissue cut at a time is small and a cutting
process is accompanied by large bleeding in the prior art.
[0004] According to a first aspect of the present inven-
tion, provided is a radiofrequency scalpel, including: a
blade and a handle, where

the blade includes: an outer blade, an inner blade,
and a sheath, and a distal end of the outer blade and
a distal end of the inner blade are sequentially ar-
ranged from a distal end to a proximal end of the
blade; the distal end of the blade is an end of the
blade far away from the handle;

the outer blade, the inner blade, and the sheath are
coaxial, and are separately connected to the handle;
a part of the inner blade penetrates through the
sheath, and the distal end of the inner blade pro-
trudes out of the sheath, the distal end of the inner
blade being an end of the inner blade far away from
the handle;

the inner blade and the outer blade are configured to
be capable of moving relatively in an axial direction;
the inner blade includes: an electrode, the electrode
being connected to a radiofrequency generation
apparatus; the electrode covers a part or all of a
cross section of the distal end of the inner blade; and
the interior of the inner blade or an inner channel of
the inner blade is configured to be connectable to a
negative pressure apparatus.

[0005] Preferably, the outer blade includes: a tip, an
outer blade insulation layer, and a support rod;

the outer blade insulation layer is arranged at a
proximal end of the tip, the proximal end of the tip
being an end of the tip close to the handle;

the support rod is connected to a proximal end of the
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outer blade insulation layer, or penetrates through
the outer blade insulation layer to be connected to
the proximal end of the tip, the proximal end of the
outer blade insulation layer being an end of the outer
blade insulation layer far away from the tip;
theelectrode is sleeved outside the support rod;
that the inner blade and the outer blade are config-
ured to be capable of moving relatively in an axial
direction is specifically that the electrode and the
support rod are configured to be capable of moving
relatively in the axial direction; and

the inner blade includes an inner blade insulation
layer, and the inner blade insulation layer covers a
surface of the inner blade except the electrode.

[0006] Preferably, a sampling gap is reserved between
an inner wall of the inner blade and an outer wall of the
support rod, and the sampling gap is configured to be
capable of serving as a part of an airflow channel of the
negative pressure apparatus.

[0007] According to a second aspect of the present
invention, provided is a radiofrequency scalpel, includ-
ing: a blade and a handle, where

the blade includes: an outer blade, an inner blade,
and asheath; adistal end of the outer blade is located
at a distal end of the blade, the distal end of the blade
being an end of the blade far away from the handle,
and the distal end of the outer blade being an end of
the outer blade far away from the handle;

the outer blade, the inner blade, and the sheath are
coaxial;

the inner blade and the sheath are separately con-
nected to the handle, and a distal end of the sheath is
fixedly connected to the outer blade; the distal end of
the sheath is an end of the sheath far away from the
handle;

the sheath is provided with a sheath groove at the
distal end;

adistal end of the inner blade penetrates through the
sheath, the inner blade and the sheath are config-
ured to be capable of moving relatively in an axial
direction, and during relative moving, the distal end
of the inner blade is capable of entering the sheath
groove;

the inner blade includes: an electrode, the electrode
being connected to a radiofrequency generation
apparatus; the electrode covers a part or all of a
cross section of the distal end of the inner blade; and
the interior of the inner blade or an inner channel of
the inner blade is configured to be connectable to a
negative pressure apparatus.

[0008] Preferably,the outerbladeincludes:atipandan
outer blade insulation layer;

theouter blade insulation layer is arranged at a prox-
imal end of the tip, the proximal end of the tip being an
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end of the tip close to the handle;

that the distal end of the sheath is fixedly connected
to the outer blade is specifically that the distal end of
the sheath is fixedly connected to the outer blade
insulation layer; and

the inner blade includes an inner blade insulation
layer, and the inner blade insulation layer covers a
surface of the inner blade except the electrode.

[0009] Preferably, the radiofrequency scalpel further
includes a sheath insulation layer, and the sheath insula-
tion layer covers an edge of the sheath groove and an
inner surface of the sheath.

[0010] Preferably, asampling gapis reserved between
an outer wall of the inner blade and an inner wall of the
sheath, and the sampling gap is configured to be capable
of serving as a part of an airflow channel of the negative
pressure apparatus.

[0011] According to a third aspect of the present in-
vention, provided is aradiofrequency scalpel, including: a
blade and a handle, where

the blade includes: an outer blade, an inner blade,
and a sheath; a distal end of the outer blade is located
atadistal end of the blade, the distal end of the blade
being an end of the blade far away from the handle,
and the distal end of the outer blade being an end of
the outer blade far away from the handle;

the outer blade, the inner blade, and the sheath are
coaxial;

the inner blade and the sheath are separately con-
nected to the handle, and a distal end of the sheath is
fixedly connected to the outer blade; the distal end of
the sheath is an end of the sheath far away from the
handle;

adistal end of the inner blade penetrates through the
sheath;

the inner blade is provided with an inner blade groove
at the distal end, and the sheath is provided with a
sheath groove at the distal end;

the inner blade includes: an electrode, the electrode
is connected to a radiofrequency generation appa-
ratus, the electrode covers a non-radial cross-sec-
tional groove edge or a part of a non-radial cross-
sectional groove edge of the inner blade groove, and
the non-radial cross-sectional groove edge is a
groove edge that is not located in a radial cross
section of the inner blade;

the inner blade and the outer blade are configured to
be capable of rotating relatively around a central axis
of the blade, and during relative rotating, the elec-
trode is capable of entering the sheath groove; and
theinterior of the inner blade or an inner channel of
the inner blade is configured to be connectable to a
negative pressure apparatus.

[0012] Preferably, the outerblade includes: atipand an
outer blade insulation layer;
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the outer blade insulation layer is arranged at a
proximal end of the tip, the proximal end of the tip
being an end of the tip close to the handle;

that the distal end of the sheath is fixedly connected
to the outer blade is specifically that the distal end of
the sheath is fixedly connected to the outer blade
insulation layer;

the inner blade includes: a support shaftand aninner
blade insulation layer;

theinner blade groove is arranged at a distal end of
the support shaft; and

theinner blade insulation layer covers a surface of
the inner blade except the electrode.

[0013] Preferably, the radiofrequency scalpel further
includes a sheath insulation layer, and the sheath insula-
tion layer covers an edge of the sheath groove and an
inner surface of the sheath.

[0014] Preferably, asampling gap is reserved between
an outer wall of the inner blade and an inner wall of the
sheath, and the sampling gap is configured to be capable
of serving as a part of an airflow channel of the negative
pressure apparatus.

[0015] According to a fourth aspect of the present
invention, provided is a radiofrequency surgical system,
including a negative electrode plate, and the radiofre-
quency scalpel according to any one of the above items;
where the negative electrode plate and the radiofre-
quency scalpel are separately a part of a radiofrequency
loop.

[0016] According to the radiofrequency scalpel and
system provided by the present invention, through the
combination of the outer blade and the inner blade, the
inner blade and the outer blade are capable of moving
relatively or rotating relatively. The inner blade is with-
drawn, the radiofrequency generation apparatus is
turned on, the electrode at the distal end of the inner
blade starts to work, and tissue can be sucked in the
vicinity of the electrode (between the inner blade and the
outer blade). The inner blade is then fed to realize cutting
with small cutting resistance and large amount of tissue
cut at a time. Moreover, radiofrequency has a certain
coagulation effect, and there is small bleeding during
cutting.

[0017] In an alternative solution of the present inven-
tion, the sampling gap is reserved between the inner
blade and the support rod or between the inner blade
and the sheath, and the sampling gap is configured to be
capable of serving as a part of the airflow channel of the
negative pressure apparatus, to suck the cuttissueintoa
sample groove through negative pressure.

BRIEF DESCRIPTION OF DRAWINGS

[0018] In order to explain the technical solutions in the
embodiments of the present invention or in the prior art
more clearly, the drawings used in the description of the
embodiments or the prior art will be briefly introduced
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below. Clearly, the drawings in the following description
are merely some embodiments of the present invention.
Forthose of ordinary skill in the art, other drawings can be
obtained based on these drawings without creative ef-
forts.

FIG. 1 is a schematic diagram of a radiofrequency
scalpel according to an embodiment of the present
invention;

FIG. 2 is a schematic diagram and a partial enlarged
diagram of blade withdrawing of a radiofrequency
scalpel according to an embodiment of the present
invention;

FIG. 3 is a schematic diagram of a radiofrequency
scalpel according to another embodiment of the
present invention;

FIG. 4 is a schematic diagram and a partial enlarged
diagram of blade withdrawing of another radiofre-
quency scalpel according to another embodiment of
the present invention;

FIG. 5 is a schematic diagram of a radiofrequency
scalpel according to another embodiment of the
present invention;

FIG. 6 is a schematic diagram and a partial enlarged
diagram of blade withdrawing of another radiofre-
quency scalpel according to another embodiment of
the present invention;

FIG. 7 is a schematic diagram of an inner blade
according to an embodiment of the present inven-
tion;

FIG. 8 is a schematic diagram of an inner blade
according to another embodiment of the present
invention.

FIG. 9 is a schematic diagram of an inner blade
according to another embodiment of the present
invention.

Description of reference signs:
[0019]

1 - outer blade,

11 - tip,

12 - outer blade insulation layer,

13 - support rod,

2 - inner blade,

21 - electrode,

22 - inner blade insulation layer,

221 - first inner blade insulation layer,
222 - second inner blade insulation layer,
23 - inner blade groove,

24 - support shaft,

25 - support layer,

3 - sheath,

31 - sheath groove, and

32 - sheath insulation layer.
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DESCRIPTION OF EMBODIMENTS

[0020] The technical solutions in embodiments of the
present invention will be clearly and fully described in
combination with the drawings of the embodiments of the
present invention; it is clear that the described embodi-
ments are only a part of, and not all embodiments of,
present invention. Based on the embodiments of the
present invention, all other embodiments obtained by
those of ordinary skill in the art without creative efforts
should fall within the protection scope of the present
invention.

[0021] In the description of the specification of the
present invention, it should be understood that the term
"upper portion", "lower portion", "upperend", "lower end",
"upper surface", "lower surface" or the like indicates an
orientation or positional relationship based on that shown
in the drawings, which is merely for ease of description
and simplicity of description, and is not intended to in-
dicate or imply that the apparatus or element referred to
must have a particular orientation, be constructed and
operate in a particular orientation, and therefore cannot
be construed as a limitation on the present invention.
[0022] In the description of the specification of the
presentinvention, the terms "first" and "second" are used
for descriptive purposes only, and cannot be construed
as indicating or implying relative importance or implicitly
indicating the number of technical features indicated.
Therefore, a feature defined with "first" and "second"
may explicitly or implicitly include one or more of the
features.

[0023] In the description of the present invention, "a
plurality of" means multiple, such as two, three, four or the
like, unless specifically defined otherwise.

[0024] In the description of the specification of the
present invention, unless otherwise expressly specified
and limited, the terms "connect" and the like should be
broadly understood, for example, they may be a fixed
connection or a detachable connection or be integrated;
or may be a mechanical connection or an electrical con-
nection, or may communicate with each other; or may be
a direct connection or an indirect connection through an
intermediate medium, or may be a communication be-
tween the interior of two elements or the interaction of two
elements. For those of ordinary skill in the art, the specific
meanings of the above terms in the presentinvention can
be understood according to specific situations.

[0025] The technical solutions of the present invention
will be described in detail below by specific embodi-
ments. The following several specific embodiments
may be mutually combined, and same or similar concepts
or processes may not be repeatedly described in some
embodiments.

[0026] Inanembodiment, provided is a radiofrequency
scalpel, including: a blade and a handle (not shown in
figures), where the blade includes: an outer blade 1, an
innerblade 2, and a sheath 3. Referto FIG. 1. Adistal end
of outer blade 1 and a distal end of the inner blade 2 are
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sequentially arranged from a distal end to a proximal end
of the blade. The distal end of the blade is an end of the
blade far away from the handle. The outer blade 1, the
inner blade 2, and the sheath 3 are coaxial, and are
separately connected to the handle. A part of the inner
blade 2 penetrates through the sheath 3, and the distal
end ofthe inner blade 2 protrudes out of the sheath 3. The
distal end of the innerblade 2is an end of the inner blade 2
far away from the handle. The inner blade 2 and the outer
blade 1 are configured to be capable of moving relatively
in an axial direction. The inner blade includes: an elec-
trode 21, the electrode 21 being connected to a radio-
frequency generation apparatus. The electrode 21 cov-
ers a part or all of a cross section of the distal end of the
inner blade 2. Refer to FIG. 2. The interior of the inner
blade or an inner channel of the inner blade is configured
to be connectable to a negative pressure apparatus.
[0027] Awork principle of the radiofrequency scalpel of
the above embodiment is as follows: A negative elec-
trode plate is placed at an appropriate position of a patient
according to a surgical target area. The inner blade 2
moves in the axial direction relative to the outer blade 1,
such that the electrode 22 of the inner blade 2 contacts
the outer blade 1, that is, the inner blade is in a closed
state. In such state, the radiofrequency scalpel is inserted
into the surgical target area, and then the inner blade 2
operates in a direction far away from the outer blade 1,
that is, the inner blade is withdrawn. During inner blade
withdrawing or after the inner blade is withdrawn by a
certain distance, the negative pressure apparatus is
turned on. After the inner blade is withdrawn to a position,
the inner blade 2 stops operating. In this case, tissue may
be sucked in the vicinity of the electrode 22. The inner
blade 2 operates in a direction toward the outer blade 1.
During operation, the radiofrequency generation appa-
ratus is turned on, and the electrode 22 transfers radio-
frequency energy to the human tissue, that is, a cutting
effect is achieved. The inner blade 1 operates, and the
electrode 22 contacts the outer blade 1 again, that is,
cutting is completed.

[0028] In an embodiment, the outer blade includes: a
tip 11, an outer blade insulation layer 12, and a support
rod 13. Referto FIG. 2. The outer blade insulation layer 12
is arranged at a proximal end of the tip 11, the proximal
end of the tip 11 being an end of the tip 11 close to the
handle. The support rod 13 is connected to a proximal
end of the outer blade insulation layer 12, or penetrates
through the outer blade insulation layer 12 to be con-
nected to the proximal end of the tip 11, the proximal end
of the outer blade insulation layer 13 being an end of the
outer blade insulation layer 13 far away from the tip 11.
[0029] The electrode 21 is sleeved outside the support
rod 13. Furthermore, that the inner blade 2 and the outer
blade 1 are configured to be capable of moving relatively
in an axial direction is specifically that the electrode 21
and the support rod 13 are configured to be capable of
moving relatively in the axial direction.

[0030] In addition, the inner blade includes: an inner
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blade insulation layer 22, and the inner blade insulation
layer covers a surface of the inner blade except the
electrode.

[0031] In an embodiment, the inner blade insulation
layer 22 includes two layers: a first inner blade insulation
layer 221 and a second inner blade insulation layer 222.
The first inner blade insulation layer 221 covers an outer
layer of the inner blade 2, and the second inner blade
insulation layer 222 covers an inner layer of the inner
blade 2. The outer layer of the inner blade is a layer of the
inner blade far away from the support rod, and the inner
layeroftheinnerbladeis alayer ofthe innerblade close to
the support rod.

[0032] In an embodiment, a sampling gap is reserved
between aninner wall of the inner blade and an outer wall
of the support rod. The sampling gap is configured to be
capable of serving as a part of an airflow channel of the
negative pressure apparatus, which provides a channel
for the negative pressure apparatus to sample with ne-
gative pressure. With the negative pressure apparatus, a
cut tissue sample can be sucked into a sample groove of
the handle through the airflow channel.

[0033] In another embodiment, provided is a radiofre-
quency scalpel, including: a blade and a handle (not
shown in the figure), where the blade includes: an outer
blade 1, aninner blade 2, and a sheath 3. Refer to FIG. 3.
Adistal end of the outerblade 1 is located at a distal end of
the blade, the distal end of the blade being an end of the
blade far away from the handle, and the distal end of the
outer blade being an end of the outer blade far away from
the handle. The outer blade 1, the inner blade 2, and the
sheath 3 are coaxial. The inner blade 2 and the sheath 3
are separately connected to the handle. A distal end of
the sheath 3 is fixedly connected to the outer blade 1. The
distal end of the sheath 3 is an end of the sheath 3 far
away from the handle. The sheath 3 is provided with a
sheath groove 31 at the distal end. A distal end of the
inner blade 2 penetrates through the sheath 3. The inner
blade 2 and the sheath 3 are configured to be capable of
moving relatively in an axial direction, and during relative
moving, the distal end of the inner blade 2 is capable of
entering the sheath groove 31. The inner blade 2 in-
cludes: an electrode 21, the electrode 21 being con-
nected to a radiofrequency generation apparatus. The
electrode 21 covers a part or all of a cross section of the
distal end of the inner blade. Refer to FIG. 4. The interior
of the inner blade or an inner channel of the inner blade is
configured to be connectable to a negative pressure
apparatus.

[0034] Awork principle of the radiofrequency scalpel of
the above embodiment is as follows: A negative elec-
trode plate is placed atan appropriate position of a patient
according to a surgical target area. The inner blade 2
moves in the axial direction relative to the outer blade 1,
such that the electrode 22 of the inner blade 2 contacts
the outer blade 1, that is, the inner blade is in a closed
state. In such state, the radiofrequency scalpel is inserted
into the surgical target area, and then the inner blade 2
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operates in a direction far away from the outer blade 1,
that is, the inner blade is withdrawn. During inner blade
withdrawing or after the inner blade is withdrawn by a
certain distance, the negative pressure apparatus is
turned on. After the inner blade is withdrawn to a position,
the inner blade 2 stops operating. In this case, tissue may
be sucked in the vicinity of the electrode 22. The inner
blade 2 operates in a direction toward the outer blade 1.
During operation, the radiofrequency generation appa-
ratus is turned on, and the electrode 22 transfers radio-
frequency energy to the human tissue, that is, a cutting
effect is achieved. The inner blade 1 operates, and the
electrode 22 contacts the outer blade 1 again, that is,
cutting is completed.

[0035] Inanembodiment, the outer blade 1 includes: a
tip 11 and an outer blade insulation layer 12. Refer to FIG.
4. The outer blade insulation layer 12 is arranged at a
proximal end of the tip 11, the proximal end of the tip 11
being an end of the tip 11 close to the handle. Further-
more, that the distal end of the sheath 3 is fixedly con-
nected to the outer blade is specifically that the distal end
of the sheath 3 is fixedly connected to the outer blade
insulation layer 12.

[0036] In addition, the inner blade 2 includes: an inner
blade insulation layer, and the inner blade insulation layer
covers a surface of the inner blade except the electrode.
[0037] In an embodiment, the inner blade insulation
layer includes two layers: a first inner blade insulation
layer 221 and a second inner blade insulation layer 222.
The first inner blade insulation layer 221 covers an outer
layer of the inner blade 2, and the second inner blade
insulation layer 222 covers an inner layer of the inner
blade 2. The outer layer of the inner blade is a layer of the
inner blade close to the sheath 3, and the inner layer of
the inner blade is a layer of the inner blade far away from
the sheath 3.

[0038] In an embodiment, the radiofrequency scalpel
further includes: a sheath insulation layer 32, and the
sheath insulation layer 32 covers an edge of the sheath
groove 31 and an inner surface of the sheath 3. Refer to
FIG. 4.

[0039] In an embodiment, the sheath insulation layer
32 may be connected to the outer blade insulation layer
12, or the two may be of an integrated structure.

[0040] In an embodiment, a sampling gap is provided
between an outer wall of the inner blade 2 and an inner
wall of the sheath 3. The sampling gap is configured to be
capable of serving as a part of an airflow channel of the
negative pressure apparatus, which provides a channel
for the negative pressure apparatus to sample with ne-
gative pressure. With the negative pressure apparatus, a
cut tissue sample can be sucked into a sample groove of
the handle through the airflow channel.

[0041] In another embodiment, provided is a radiofre-
quency scalpel, including: a blade and a handle (not
shown in figures), where the blade includes: an outer
blade 1, an inner blade 2, and a sheath 3. Refer to FIG. 5.
Adistal end of the outer blade 1 is located at a distal end of
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the blade, the distal end of the blade being an end of the
blade far away from the handle, and the distal end of the
outer blade 1 being an end of the outer blade far away
from the handle. The outer blade 1, the inner blade 2, and
the sheath 3 are coaxial. The innerblade 2 and the sheath
3 are separately connected to the handle. A distal end of
the sheath 3 is fixedly connected to the outer blade 1. The
distal end of the sheath 3 is an end of the sheath 3 far
away from the handle. A distal end of the inner blade 2
penetrates through the sheath 3. The inner blade 2 is
provided with an inner blade groove 23 at the distal end,
and the sheath 3 is provided with a sheath groove 31 at
the distal end. The inner blade 2 includes: an electrode
21, the electrode 21 being connected to a radiofrequency
generation apparatus. The electrode 21 covers a non-
radial cross-sectional groove edge or a part of a non-
radial cross-sectional groove edge of the inner blade
groove, and the non-radial cross-sectional groove edge
is a groove edge that is not located in a radial cross
section of the inner blade. Refer to FIG. 6. The inner
blade 2 and the outer blade 1 are configured to be
capable of rotating relatively around a central axis of
the blade, and during relative rotating, the electrode 21
is capable of entering the sheath groove 31.

[0042] Awork principle of the radiofrequency scalpel of
the above embodiment is as follows: A negative elec-
trode plate is placed at an appropriate position of a patient
according to a surgical target area. The inner blade 2
rotates relative to the outer blade 1, such that the sheath
groove 31 of the sheath 3and the inner blade groove 23 of
theinnerblade 2 are staggered, thatis, the sheath groove
31 is basically completely shielded by a surface of the
innerblade 2, thatis, the innerbladeisin a closed state. In
such state, the radiofrequency scalpel is inserted into the
surgical target area, and then the inner blade 2 rotates
again, thatis, the inner blade is withdrawn. After the inner
blade is withdrawn to a position where the electrode 21 is
located at a side edge of the sheath groove and the inner
blade groove 23 is opposite to the sheath groove 31, a
negative pressure apparatus is turned on. In this case,
tissue may be sucked into the inner blade groove 23,
namely in the vicinity of the electrode 21. The inner blade
2 rotates, such that the electrode 21 passes through the
sheath groove 31, and operates in a direction toward the
other edge of the sheath groove 31. During operation, the
radiofrequency generation apparatus is turned on, and
the electrode 21 transfers radiofrequency energy to the
human tissue, that is, a cutting effect is realized. The
electrode 21 rotates to a position on the other edge of the
sheath groove 31, namely a position where the sheath
groove 31 is basically completely shielded by the surface
of the inner blade, that is, cutting is completed.

[0043] Inanembodiment, the outer blade 1 includes: a
tip 11 and an outer blade insulation layer 12. Refer to FIG.
6. The outer blade insulation layer 12 is arranged at a
proximal end of the tip 11, the proximal end of the tip 11
being an end of the tip 11 close to the handle. Further-
more, that the distal end of the sheath 3 is fixedly con-
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nected to the outer blade 1 is specifically that the distal
end of the sheath 3 is fixedly connected to the outer blade
insulation layer 12.

[0044] Inaddition, theinnerblade 2 includes: a support
shaft 24. Refer to FIG. 6 . The inner blade groove 23 is
provided at a distal end of the support shaft 24.

[0045] In an embodiment, the radiofrequency scalpel
further includes: a sheath insulation layer 32, and the
sheath insulation layer 32 covers an edge of the sheath
groove 31 and an inner surface of the sheath 3. Refer to
FIG. 6.

[0046] In an embodiment, a support layer 25 is further
arranged on one side of the inner blade groove close to
the outer blade, for supporting the electrode 21. In this
case, two ends of the electrode 21 are respectively fixed
on the support shaft 24 and the support layer 25 on two
sides of the inner blade groove. Refer to FIG. 7.

[0047] Inanembodiment, the support shaft 24 and the
support layer 25 are made of insulation material, or are
wrapped with insulation layers, which are insulators.
[0048] In a different embodiment, the support layer
may notbe included, and the electrode 21 may be directly
attached to the non-radial cross-sectional groove edge of
the inner blade groove. Refer to FIG. 8, and FIG. 9.
[0049] Whentheelectrode 21 isdirectly attached tothe
non-radial cross-sectional groove edge of the inner blade
groove, the inner blade may further include: an inner
blade insulation layer, and the inner blade insulation layer
covers asurface of the inner blade 2 except the electrode.
[0050] Inanembodiment, the electrode 21 may be of a
straight rod-shaped structure, referring to FIG. 7; the
electrode may be composed of a straight rod and an
elbow, referring to FIG. 8; or the electrode may be of
an elbow-shaped structure, referring to FIG. 9, provided
that a cutting action can be completed.

[0051] In addition, the shape of the inner blade groove
23 may also be designed differently according to actual
needs. Refer to FIG. 7, FIG. 8, and FIG. 9.

[0052] In an embodiment, a sampling gap is reserved
between an outer wall of the inner blade and an inner wall
of the sheath. The sampling gap is configured to be
capable of serving as a part of an airflow channel of
the negative pressure apparatus, which provides a chan-
nel for the negative pressure apparatus to sample with
negative pressure. With the negative pressure appara-
tus, a cut tissue sample can be sucked into a sample
groove of the handle through the airflow channel.
[0053] In another embodiment, provided is a radiofre-
quency surgical system, including a negative electrode
plate, and a radiofrequency scalpel according to any
above embodiment. The negative electrode plate, hu-
man tissue, and the radiofrequency scalpel form a radio-
frequency loop.

[0054] In the description of this specification, descrip-
tion of reference terms such as "an implementation"”, "an
embodiment”, "a specific implementation process", or
"an example" means including specific features, struc-
tures, materials, or characteristics described in the em-
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bodiment or example in at least one embodiment or
example of the present invention. In this specification,
exemplary descriptions of the foregoing terms do not
necessarily refer to the same embodiment or example.
Furthermore, specific features, structures, materials, or
characteristics described may be combined in any sui-
table manner in one or more embodiments or examples.
[0055] Finally, it should be noted that the foregoing
embodiments are merely intended for describing the
technical solutions of the present invention, but not for
limiting the present invention. Although the present in-
vention is described in detail with reference to the fore-
going embodiments, persons of ordinary skill in the art
should understand that they may still make modifications
to the technical solutions described in the foregoing
embodiments or make equivalent replacements to some
or all technical features thereof, without making the es-
sence of the corresponding technical solutions departing
from the scope of the technical solutions of the embodi-
ments of the present invention.

Claims

1. Aradiofrequency scalpel, comprising: a blade and a
handle, wherein

the blade comprises: an outer blade, an inner
blade, and a sheath, and a distal end of the outer
blade and a distal end of the inner blade are
sequentially arranged from a distal end to a
proximal end of the blade; the distal end of the
blade is an end of the blade far away from the
handle;

the outer blade, the inner blade, and the sheath
are coaxial, and are separately connected to the
handle;

a part of the inner blade penetrates through the
sheath, and the distal end of the inner blade
protrudes out of the sheath, the distal end of
the inner blade being an end of the inner blade
far away from the handle;

the inner blade and the outer blade are config-
ured to be capable of moving relatively in an
axial direction;

the inner blade comprises: an electrode, the
electrode being connected to a radiofrequency
generation apparatus; the electrode covers a
part or all of a cross section of the distal end
of the inner blade; and

the interior of the inner blade or an inner channel
of the inner blade is configured to be connect-
able to a negative pressure apparatus.

2. The radiofrequency scalpel according to claim 1,
wherein the outer blade comprises: a tip, an outer
blade insulation layer, and a support rod;
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the outer blade insulation layer is arranged at a
proximal end of the tip, the proximal end of the tip
being an end of the tip close to the handle;

the supportrod is connected to a proximal end of
the outer blade insulation layer, or penetrates
through the outer blade insulation layer to be
connected to the proximal end of the tip, the
proximal end of the outer blade insulation layer
being an end of the outer blade insulation layer
far away from the tip;

the electrode is sleeved outside the support rod;
that the inner blade and the outer blade are
configured to be capable of moving relatively
in an axial direction is specifically that the elec-
trode and the support rod are configured to be
capable of moving relatively in the axial direc-
tion; and

the inner blade comprises an inner blade insula-
tion layer, and the inner blade insulation layer
covers a surface of the inner blade except the
electrode.

The radiofrequency scalpel according to claim 2,
wherein a sampling gap is reserved between an
inner wall of the inner blade and an outer wall of
the support rod, and the sampling gap is configured
to be capable of serving as a part of an airflow
channel of the negative pressure apparatus.

A radiofrequency scalpel, comprising: a blade and a
handle, wherein

the blade comprises: an outer blade, an inner
blade, and a sheath; a distal end of the outer
blade is located at a distal end of the blade, the
distal end of the blade being an end of the blade
far away from the handle, and the distal end of
the outer blade being an end of the outer blade
far away from the handle;

the outer blade, the inner blade, and the sheath
are coaxial;

the inner blade and the sheath are separately
connected to the handle, and a distal end of the
sheath is fixedly connected to the outer blade;
the distal end of the sheath is an end of the
sheath far away from the handle;

the sheath is provided with a sheath groove at
the distal end;

a distal end of the inner blade penetrates
through the sheath, the inner blade and the
sheath are configured to be capable of moving
relatively in an axial direction, and during relative
moving, the distal end of the inner blade is cap-
able of entering the sheath groove;

the inner blade comprises: an electrode, the
electrode being connected to a radiofrequency
generation apparatus; the electrode covers a
part or all of a cross section of the distal end
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of the inner blade; and

the interior of the inner blade or an inner channel
of the inner blade is configured to be connect-
able to a negative pressure apparatus.

5. The radiofrequency scalpel according to claim 4,

wherein the outer blade comprises: atip and an outer
blade insulation layer;

the outer blade insulation layer is arranged at a
proximal end of the tip, the proximal end of the tip
being an end of the tip close to the handle;
that the distal end of the sheath is fixedly con-
nected to the outer blade is specifically that the
distal end of the sheath is fixedly connected to
the outer blade insulation layer; and

the inner blade comprises an inner blade insula-
tion layer, and the inner blade insulation layer
covers a surface of the inner blade except the
electrode.

The radiofrequency scalpel according to claim 5,
further comprises: a sheath insulation layer, the
sheath insulation layer covering an edge of the
sheath groove and an inner surface of the sheath.

The radiofrequency scalpel according to any one of
claims 4-6, wherein a sampling gap is reserved
between an outer wall of the inner blade and an inner
wall of the sheath, and the sampling gap is config-
ured to be capable of serving as a part of an airflow
channel of the negative pressure apparatus.

A radiofrequency scalpel, comprising: a blade and a
handle, wherein

the blade comprises: an outer blade, an inner
blade, and a sheath; a distal end of the outer
blade is located at a distal end of the blade, the
distal end of the blade being an end of the blade
far away from the handle, and the distal end of
the outer blade being an end of the outer blade
far away from the handle;

the outer blade, the inner blade, and the sheath
are coaxial;

the inner blade and the sheath are separately
connected to the handle, and a distal end of the
sheath is fixedly connected to the outer blade;
the distal end of the sheath is an end of the
sheath far away from the handle;

a distal end of the inner blade penetrates
through the sheath;

the inner blade is provided with an inner blade
groove at the distal end, and the sheath is pro-
vided with a sheath groove at the distal end;
the inner blade comprises: an electrode, the
electrode is connected to a radiofrequency gen-
eration apparatus, the electrode covers a non-
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radial cross-sectional groove edge or a part of a
non-radial cross-sectional groove edge of the
inner blade groove, and the non-radial cross-
sectional groove edge is a groove edge that is
not located in a radial cross section of the inner
blade;

the inner blade and the outer blade are config-
ured to be capable of rotating relatively around a
central axis of the blade, and during relative
rotating, the electrode is capable of entering
the sheath groove; and

the interior of the inner blade or aninner channel
of the inner blade is configured to be connect-
able to a negative pressure apparatus.

The radiofrequency scalpel according to claim 8,
wherein the outer blade comprises: a tip and an outer
blade insulation layer;

the outer blade insulation layer is arranged at a
proximal end of the tip, the proximal end of the tip
being an end of the tip close to the handle;
that the distal end of the sheath is fixedly con-
nected to the outer blade is specifically that the
distal end of the sheath is fixedly connected to
the outer blade insulation layer;

the inner blade comprises: a support shaft and
an inner blade insulation layer;

theinnerblade groove is arranged at a distal end
of the support shaft; and

the inner blade insulation layer covers a surface
of the inner blade except the electrode.

The radiofrequency scalpel according to claim 9,
further comprising: a sheath insulation layer, the
sheath insulation layer covering an edge of the
sheath groove and an inner surface of the sheath.

The radiofrequency scalpel according to any one of
claims 8-10, wherein a sampling gap is reserved
between an outer wall of the inner blade and an inner
wall of the sheath, and the sampling gap is config-
ured to be capable of serving as a part of an airflow
channel of the negative pressure apparatus.

A radiofrequency surgical system, comprising a ne-
gative electrode plate, and the radiofrequency scal-
pel according to any one of claims 1-11;

wherein the negative electrode plate and the radio-
frequency scalpel are separately a part of a radio-
frequency loop.
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